Effect of dietary sodium intake on the responses to bicuculline in the paraventricular nucleus of rats.
The tachycardic, pressor, and renal sympathoexcitatory responses produced by administration of the gamma-aminobutyric acid antagonist bicuculline into the paraventricular nucleus of the rat are attenuated by the administration of losartan, an angiotensin II type 1 receptor antagonist, into the ipsilateral rostroventrolateral medulla. Therefore, excitatory synaptic inputs to pressor neurons in the rostroventrolateral medulla that arise from activation of the paraventricular nucleus are mediated predominantly by the action of angiotensin II on angiotensin II type 1 receptors. To examine whether such responses are influenced by physiological changes in the activity of the renin-angiotensin system, we measured heart rate, arterial pressure, and renal sympathetic nerve activity responses to the administration of bicuculline in the paraventricular nucleus in normal rats that were fed low-, normal-, and high-sodium diets and in rats with congestive heart failure. The rank order of both plasma renin activity and renal sympathoexcitatory responses was congestive heart failure>low-sodium diet>normal-sodium diet>high-sodium diet. The rank order of pressor and tachycardic responses exhibited a similar trend, but the differences between the groups were smaller and not statistically significant. The results indicate that the renal sympathoexcitatory responses to activation of the paraventricular nucleus are modulated by physiological alterations in the activity of the renin-angiotensin system.